Background: Conventionally, vivax malaria was called as benign malaria. But recent reports of severe vivax malaria were coming from different parts of the World. We studied to find out different attributes of patients, suffering from Plasmodium vivax to reveal some key pattern of severe vivax malaria. Methods: Retrospective, observational and cross-sectional study was conducted comprising first hundred malaria indoor cases in a tertiary hospital in Kolkata, India, having unstable transmission. Their various parameters were noted in MS-Excel software. Malaria species was identified and severe malaria cases were noted according to WHO criteria. Data was analysed with GraphPad Instat Software. Results: Among 57 vivax malaria cases, 16 (28.1%) were having severe malaria and among 32 falciparum malaria cases, 11 (34.4%) were having severe malaria; without significant difference between two species in incidence of severe malaria manifestations. Two (18.2%) patients suffering from mixed malaria had severe malaria. Jaundice was the commonest severe malaria manifestation. Conclusion: Incidence of severe vivax malaria was high. Severe malaria manifestations were present in vivax and falciparum cases, without significant difference.
INTRODUCTION
Malaria had posed serious public health problem in India as well as a large part of world, particularly Plasmodium falciparum, which was prone to develop complications including death. Plasmodium vivax (benign tertian malaria) was known to produce relatively uncomplicated disease with rarely causing death. Contrary to popular belief, in recent years, there had been several case reports of falciparumlike syndrome attributed to Plasmodium vivax. Whether Plasmodium vivax was changing its attributes or it was the host response towards Plasmodium vivax, that was changing, was not known. Peter W. Gething et al 1 had reported that 43.9 million square kilometre area and 2,488.37 million people were at risk of Plasmodium vivax malaria all over the world.
MATERIALS AND METHODS
The study was conducted in a tertiary medical teaching institute in Eastern India from August 2009 to July 2011. We had included first hundred indoor cases where malaria was detected using microscopy and/or rapid antigen method without using any sampling technique. Cases were collected from various districts of Eastern India, including both genders of different age group from both urban and rural areas, who got admitted in Medicine ward of this hospital. OPD cases were excluded.
The study was retrospective, observational and crosssectional. Malaria detection was done with microscopy and/ or rapid antigen detection methods. The diagnosis of malaria with microscopy rested on demonstration of asexual forms of parasite in stained thick and thin peripheral blood smear using Giemsa stain at pH 7.2. Rapid antigen test was done using SD BIOLINE Malaria Antigen P.f./P.v. test kit, which was one step, rapid, qualitative and differential test for the detection of Histidine-rich protein II specific to Plasmodium falciparum and Plasmodium lactate dehydrogenase specific to Plasmodium vivax in human blood sample. Severe malaria cases were identified according to WHO criteria. 2 Every patient's demographic information and hospital serial number were recorded from hospital record sheet. Patient's history and examination findings were noted from the history sheet. Each patient had undergone following investigations, namely complete hemogram, peripheral blood smear examination, blood sugar, liver and renal function test, urine routine examination and microscopy.
The data were entered on to an Ms-Excel spreadsheet; the mean value and standard deviation were measured. Unpaired t test was used for parametric comparisons and proportions were examined using two-sided Fisher's exact test; using GraphPad Instat software. p < 0.05 was taken as the cut-off for significance.
RESULTS
Among hundred malaria patients, fifty-seven cases were infected with vivax malaria, thirty-two cases were infected with falciparum malaria and rest were suffering from mixed malaria. Among fifty-seven cases with vivax malaria, sixteen cases (28.1%) were detected to have suffering from severe or complicated malaria according to WHO guidelines. 2 Similarly eleven (34.4%) out of thirty-two cases suffering from falciparum malaria and two (18.2%) out of eleven cases suffering from mixed malaria were detected to have severe disease.
Seventy five percent of patients suffering from severe vivax malaria were male, whereas in cases of falciparum malaria, it was 45.5% and in cases of mixed malaria, it was 50%; the difference being non-significant. The mean age ± standard deviation were 37 ± 21 years in cases suffering from severe vivax malaria, 31 ± 18 years in cases suffering from severe falciparum malaria and 47 ± 9 years in cases suffering from severe mixed malaria; the difference being not significant.
Patients, who were suffering from severe vivax malaria, had presented with a variety of severe manifestations as described in WHO guidelines. 2 Jaundice with other vital organ dysfunction was the commonest severe manifestation (12.3% of total 57 vivax malaria cases); followed by arousable impaired consciousness (8.8%), respiratory distress (non-ARDS) (5.3%), hypoglycaemia (5.3%), acute respiratory distress syndrome (ARDS) (3.5%), acute renal failure (1.8%), un-arousable coma (1.8%) and convulsion (1.8%), in the order of incidence.
In patients suffering from falciparum malaria, severe malaria had been detected in eleven patients with presence of variety of severe manifestations. Jaundice with other vital organ dysfunction was the commonest severe manifestation in falciparum cases also (15.6% of total 32 falciparum malaria cases); followed by arousable impaired consciousness (12.5%), respiratory distress (non-ARDS) (6.3%), acute renal failure (6.3%), acute respiratory distress syndrome (ARDS) (3.1%), un-arousable coma (3.1%) and convulsion (3.1%), in the order of incidence.
Two patients suffering from mixed malaria had severe disease. One (9.1%) of them had acute renal failure and the other patient (9.1%) was suffering from arousable impaired consciousness.
Severe manifestation-wise comparison of different severe malaria patients was shown in figure 1 and comparison regarding organ-system failure was shown in figure 2.
We had not found significant difference of hemoglobin level between patients suffering from benign and severe vivax malaria (12.2 ± 1.6 gm/dl vs. 11.6 ± 2.6 gm/dl, p = 0.39) but we had found mean platelet count to be significantly lower (24221 per micro litre) in patients In our study, blood smear of only 29 out of 41 patients suffering from benign vivax malaria, were found positive for malaria parasite; whereas, blood smear of all of the 16 patients suffering from severe vivax malaria were found positive for malaria parasite; the difference being very significant (p = 0.01). But rapid antigen test was positive in most of the patients of the two groups of vivax malaria, the difference being insignificant (40 out of 41 vs. 16 out of 16, p = 1).
ICU treatment was needed for three patients and mechanical ventilation was needed for one patient with severe vivax malaria but no such adverse situation had happened for patients with benign vivax malaria.
There were similar periods of persistence of symptoms during treatment for cases with both categories of vivax malaria (2 ± 1 days vs. 2 ± 1 days, p > 0.99); also the duration of hospital stay was not significantly different (4 ± 2 days vs. 5 ± 3 days, p = 0.23). The cost of treatment, which was comprised of bed charge, investigation charge and cost of medicines, was higher by Indian Rupees 3206 in cases suffering from severe vivax malaria in comparison to cases suffering from benign vivax malaria (Indian Rupees 6338 ± 4978 vs. Indian Rupees 3132 ± 1591, p = 0.02). Table 1 had shown comparison between cases suffering from Plasmodium vivax malaria and cases suffering from Plasmodium falciparum malaria regarding severe malaria features. It was evident from Table 1 that there was no statistically significant difference between patients suffering from vivax and falciparum malaria regarding incidence of severe malaria manifestations.
DISCUSSION
Incidence of severe vivax malaria was high throughout the world. A comparison of our study with previous similar studies was shown in Table 2 .
In our study, 28.1% of patients suffering from vivax malaria were having severe malaria; whereas, Kochar DK et al 6 found it to be 8.77%, Tjitra E et al 4 found it to be 23% and Andrade BB et al 7 found it to be 14.72%.
The average age of our cases was in fourth decade of life which was a bit higher than the cases of studies mentioned above.
In our study, cases had male preponderance. The reason behind it was not known, but it can be postulated that higher outdoor habit, higher incidence of work in the evening and night and less body-covering garments by Indian males than their female counterparts might be the cause.
In comparison of cases suffering from severe vivax and falciparum malaria (table 1), it was found that there was no significant difference of incidence of severe malaria manifestations between two categories. However, no patients suffering from severe vivax malaria had died but two (18.2%) patients suffering from severe falciparum malaria had died; like the study done by Lampah DA et al 10 in Papua, Indonesia. Our patients suffering from severe vivax malaria had significantly higher body temperature than patients suffering from benign vivax malaria. Whether that variation was due to increased levels of pyrogenic cytokines in patients suffering from severe vivax malaria, was not known. Karunaweera ND et al 12 from Colombo, Sri Lanka, in a review article, had discussed host-parasite interaction during paroxysms of vivax malaria.
Platelet count was significantly lower in patients suffering from severe vivax malaria than their benign counterparts. Whether thrombocytopenia would be incorporated as a determining manifestation of severe malaria, would be a matter of future research.
Bharti PK et al 13 had shown that rapid antigen testing for malaria was highly efficacious in comparison to microscopy. We had found similar result. Moreover, we had found that all severe vivax malaria cases were microscopy positive, whereas, benign vivax malaria cases were mostly microscopy negative. We could postulate high parasitemia to be the reason behind severe vivax manifestations.
To conclude, the incidence of severe vivax malaria was found to be high. There was no significant difference between patients suffering from Plasmodium vivax and Plasmodium falciparum malaria regarding presence of severe malaria manifestations. Severe vivax malaria cases were significantly higher microscopy positive than their benign counterparts; whereas rapid antigen test was mostly positive for both categories. Mortality from severe vivax malaria was less than severe falciparum malaria. Jaundice was the commonest severe manifestation in severe vivax and falciparum malaria followed by impaired consciousness. Thrombocytopenia might be included as a severe manifestation in future.
Synopsis
Severe malaria features were not significantly different between patients suffering from vivax and falciparum malaria.
